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Re: Tontract 1‘1‘7—365:034—QRD—7651;;

m“:v’f L o g i
g Deap Sy T o
: - With thiy 16%%er, we trensmit to you.hereiith thirty copies of our ¥
report on "Surfade Treathént Résearsh in Conjunction with the Cold: Shaping

of Steeln, sub-project ORD T‘B&Asél@, the third vslume .of four such reports
beéing deliversd on this céntract. .

The Tindings in this report are significant not only technically but

econonically. 0

u

o Yhile the bést coating, withous which the novel heavy extrusion of
téel is. impogsible, ie clearly indi-cated as conventional zine phosphate.

- material, vwhich is the cheapest and most practical to apply, the detaills
given of baths; their control and -application are also of prime iinportance
sconemically. ‘ - : '

eri

This resgearch has also developed exact Information pointing to the .
use of the cheapest typeé 8¢ ivbricant material and in vhat might seem ‘excess-
~ively dluts Forii. ' Nevertheless, thig simplification of technique -and work-
ing directions made possible the extrusion of a billet in a single operatfon pi
0 a reduction in cross section area of 85%, the greatest by far ever reported. [
Condiiions of lubricating are citeq which produce reduction in friction of T ﬁ ;
high order end may alter existing conceptions of toel design and 1ife, . e

. - s _ N f=2]
In conjunction with the metaliurgical research » detailed in the - 5 j‘l é !
. fourth volume of thése reports, the iadicated conclusion is that Steel is piid ]
- Arudy a plastic maberial —- 2% room bemperatime. -~ - . .= - -' ]

B =

oo A AT A S a s = T
T"’Q’l;""- - T
e

7 | | . Yours faithi’ui‘l‘y,
 FWE CoPY
VY RESEARCH SeCmig T M
o ‘ SCIENCE BWISIOR ool -
LIBRARY OF COMGRESY T e
~ EOBE BETURREB  Mensger, Ordnsnce Diviston

HEINTZ MANUFACTURING COMPANY -

N

Weber deVoresms ¥




SN Gl = y
e A N R i S oy

St i

& Y. o T e o o P www-._«vw\w W

et 2 b s el oo s - e it

eTk] ,j-g:y{i‘ I'D;\en I \ Toar 'h};za ﬁn-l‘a'l’lnﬁ nnﬂ

m'ﬂu'l'nhr‘lﬁha q‘t Tna ‘n?‘lnﬂt.\h‘l‘ 'nn.... -

oy ghve 1

'!q, raommmnaad that :H-. ha read. 'Ln con umc*'ionﬂ.wi-rh the N =

.g o -
'"*JLU UJ- V.LLU u.u.v.(s.uxa.l. a.uvvav.v.e,uv.v.uu, MU““ ﬂ?‘ VU.LK- wuaymg Ua- O\IUU.L =

Su.rmary Roport, :ruly 1947 Contract U-

i

fu}

For- oXamplo::w.

-034-01”£D-'76Q5"

”'herein

oS s o3 o

o }?ickling, suri‘ace _roughnoss (QtChiug) nmi inaibition 1o
completoly doscribed :on pages 35«36 of the Smnmarj Report

&

(A%

sprryeeil

4

AEFSIPT Pnst:imj_sacorm] o'hclv doscni‘boLon.mqggsa54_ax.d‘_!-36»_in__thu.=ﬁ
appendix o:f.‘ the Summary Ropovt,

- i, - . e

i £ : =
- \ — =
I
et -
i R
P 5 A e R I
&7 E-v mimma?f-y Rﬁﬁarw

- N B

Bb {81 For the pifkling tho labobakesy gamples, o

was used {insteqd of Eulfur ric_acid which was used ;

‘::a;;-gma;_ for tho Ordnanco itcims made i $Bis ﬂon- ol mme e

Y10 agons,\of“cor_y_cni Ongo.. . Eithox_aa_d nay bo usod I

i‘ appliod in accordance with common practico, &

Phosphatizing (Paga 8, Par. 3b \3) TFoxn sa‘bisfachory pnosphatlz:mg, i% is £

Ccmpleto drawings of ﬂlos, pmchos, and i‘:. Lros used in this
_pro joct ‘Wore for«arded o TIatorbown Arsonal for file. : r

not nocossary that copper bo m».q.udc\«

processing bath. How-
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i- BII!OLIIXUS OI copper n1lCH arc

T T aob dmnmenual‘to $ho process . "Tﬁ;s*coppcr confont is critical, and T
for precautionary reagohs, as a rosult of oxperionco, tho. mako=up
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Coppor, hc:'.*ev ox, which is presont o the stea.x. suxTage pum o
phosphatizing cannoy be toloratod sinco such. a conhamination will re-
- su.u; in pour.z.y aane:conv ooa'b'lngs.

Newly proparad phogphatizing baths are "aged" bv/ the mtroductn.on

of ecloan iron scrap~such as dogroasod
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a short time -bo removo the phospha-bo coating, ‘rinsed both co1dranc1 Hot ™
ann. agaln ‘phosph
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iren conventof-Sho baba-should not exsesd -the -%iNe. GoRtERLy -~
N . vetWesh uhv two boing 2.~:41» whiech is an inciden: $al result of .
"1y operated patl. Spocifit Coiulrol of whe ircs HaoGneon s,

] Duia.auu_.xu :auuuwp_,_uu e 83

o _.x...._..a.i..-._' stol-sunfaco, men-.ﬂgn-l-rtnd..sunfaco_ etchunrior_:ho_'ohosnhatiz»:e — e

reap e g b

fﬂLE‘jE]E‘I?i

Ou.
- —— - —minuies:; Tho. d_gyee of rust degl

‘of the pickling oporation, insures a Hood in-berlocking of tho phos~
phate coating, Pickling, therofcre, seryes a dual purpose: (1) de- S
‘scaling, and (2) eiching %6 improve the bond, .of the phogphate coating ’

ing wil.s. ‘ne ob’caa.ned i‘ollowi:og the pocémmendsd pickling proceduro
pronded in the repor‘o. When -de~scaling. can be uccomplished within

tho u.u.uG l.uui";s given in the rcéport, inhibition-of the pigkiing géid
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¢ So _5 sions {Page 26, Par, 4c } ‘The zinec phospha‘be solu'cion do-
8¢ ‘doos Hot doviate 'f"r'om Fhe nnosnhau.-_zinﬁ solutlon as standarde
1zed for govo nmént work sino¢ ite nature ‘is gpacified as a zine “hos==
__phato-zine nitfate solution, ‘0f" tho Zine phosl.hate make=up '=olution

s gi:venuon Page. B.MQO nle whenf nted 'l_:; A liter, ,wil‘l 8ive a pro~

cessing bath having the follo_ ing composﬂion.
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Zine 16517 gms/1
Phosphorous Pentoxide 18-29. ans/1
, Nitrane ~ DR S 7 gﬂl:i/.!.
Nickol - 6545 @ms/1
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d. Comparispn 6f Verious Type Lubricants in Combination
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“*Surface treatments, J.nu.uu.:.ng both uuuuum.y Jubmisabion
a.nd semi-liqu:.d ub’r':.cat:f.ons, This to refex to chem cals

| This report is submitted in fulfi 11men't of- 'cne reguirsment. G

g . : ) seribéd in Article 1, Péragraph 2, Sub-paragranh C, of contract

o Syt e WP nva_nn_’D 175:4. ‘a8 P swEe S , IS {7 Pe——
1.1 - __,,..'-_,_____ . JUl § a. )
!. | - O A TSR 4, a

E e " The detailed progrem for this Work was outkined in Writing, =

B viewed -and revised by the Director of the Wa ertown Arsenal Laboratory
‘ as provld & in the contract and the fol: lowing. approved outline of the
i }\mngrgm wag +'ma-n.qm-1 thad 'hv the Argenal 'i'Q the contractor for action -on
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b Manganese Phosphate e 11
,‘c,' ] Cadml‘-\m :D'hng.:s'hn-l-a - ) ~ o ﬂ:: _!
4d; Caleium Phosphate R I |
. . =18 B;:;y-rnm Pﬂgsnﬁqntn '
2y Iffect .0f Lubx icants on S*'tmdard Zznc Phos‘ohate o L
- coatedr_s-’aev I o Yoy Pressure Raa_ngew,_ e
Dcterm...ne avnarent ceeﬁfic'!:en'b of friction mthin 8’ ]
pressure range. of 2500 6 12,500 psi (tests "at 2500,
5000, 7500, and 12,500 are suggestad) using differént
typés of lu“oz'ican‘cs on zine piaosphave cca‘;ea*‘*“ssse -
(coating as sténdardized for governmem; progaii)e :
C T TTTTTa,  Diivute enmLSion Gype LUDTLCHNUS e
. (omlsiPisd in. soap) B S .
e S o (1) 1evd ofl (lew .acidity) - L .
o B e {2} Lard-oil (nign acx.urvyv ST .
+] TR OTRNB ) Lard o1t conva:.uv.ng G ilanLiivan i Bvearaes - — S
g Tard ik - b oxidized ety oil. &
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Effec’o of Lubricants on Standard Zinc Phosphate coated
Stee'l - E.‘.s’h "’r-k.eure "...Bge

Determf.ne apparent coerﬁcient of friction Withim

pressure range of 50,000 to 200,000 psi (tests at

50,000; 100;000; ami zca,ow-@-si are ‘suggestvd) using:
. an et in &A nsmindend "

Aas 'P-Pr.ncnnt. mv- c-P 'l.du-l sants zific phosphate coated

,__s‘u:eel (coatimz as. standnrdized

A mdiin
ety

e i e (B

I : 1) :nilute emnlswi 'Bype Iobpice _ts - . R

' . Tsetlis 6 lubricants 11stel wnder 02a S

be Corjmé:.'oi‘ﬁl Ivbsidants _ 1 7

Use lubricants listed under 02b only if _

- _..:}'hnu.._ n’nn nn-l-{ n'Pnn-l-fnur._ at 4k j-l'muanua,,m_”'_.;f._n_.'.',: .

- T -range 1namataaf m\ ca T “‘1
e | 8o¥1d lubricants ‘

T SeAmmsbearave. D T ]

(2) a.u:umxm stearate

() Caleium stéasrate '
(4) 2ine stsavate ¢
Ei‘fdét o:? I bricants on Uncoated Steel

Low and H.‘Ldl Prasme R:mges

wwarmne the apparent eoeﬁficiaau Sf f2ichicn within k

-a ‘préssuxs vaugs of 25600 4¢ 2%,000 pei using wassatsd -

steel (r.ot 'ohosphate treated).
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© Surfagse Troabment Hegeaton ) ‘ o

in Ganjunction Wi*h Cold Shap:.ng of . éel

3 P
trusion and severa drawing operatioggq friction. tes-bs mm ,maua using
--u=icu$g~ 556 ...unr:.cant.s of known. chemical ccmposition. Unit pressuresr
were applied covering a very wide range from those of tha. gtamydng 7

gperation to those of ‘the Bevere drawing and cold extrusion operation.

The lubricants ueed may be classifieds

Di.lute emulsion type = highly ailuted .soap a:;:u:.-

dioi i coneéntFations not exceeding 57 of soap
,plus animal or vegetable od: 1s or fqts. o

P -)ommercm.t typ‘e‘ - METe concgn'f;rated soap'enml"'on

wnnamlnp euuma: 5'1' vngc-ra

ﬂ—\‘
wJ.v Siksor .Lﬂllﬁa Pig

£ . fMenbed or nonwpigmented, In this cass the lub pis
F cants weré purcnased and’ applied in the "as—receivea"
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(l) Wh‘t le zine phosphata coatigd steel alona. that is, with-

g Semresmw

olit the addition of any other lubricant, is known to
have a lower coefficient of fricbion than uncoated steel
without lubricant; ao.d:':t”ion of & sultable 1’1ibricant to.

fhe phosphate coating lowers the coefficient of frict:lon
still ﬁwther.

he_sinplest or "normel? donditia
- gdiiute amilgion type of Alu'bficant 1044

mersion at room temperature, em;..sified sulfonated tal-
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longer imwersion timo that this ﬁéthod of applica‘bion

S m‘“ﬁi‘z’.p BETLOUS Bensiz’;e‘fe*:i;ﬁ- ce e T mEpmme e

[ PP

coated surrace at ‘70"9 (158""’3!‘? iw 'Tﬁmarswn for one
T houx' ‘wag found beste __“_ PG R U

{(8) Commercial and solid lubricants aid not approach these

Lz __.__..-mn‘s.....__.l.d,\-_ SR

sdi?race“mproved' £ho - LubEd oant Wity oi” gii;i’a Yy T

.

b

, i

0 '

: .,J
Pty P ti]

e b bk b R

|
t
|

e

i
i

¥

b

|
sy
il ¥ |

|
1

[formmmmmmre gt Femsen e epeet

|
I

AWRULVOe VU d-".sbuu.wc 9 GJLU.‘ 7!!

Ds Etrect of Lubricants on Uncoated S‘Uem

T ) T ng the three . gmuns .of 1ubrioanus on nhos'ahate coated

T | garface :ln every caso haﬁ a lower' coe:rfioient of
B

T o

FELCTUNE ST

4



|

",
0

|
I

!

3

“
1
ot

I
——‘-:—v 1
| ki

.

s

i
-

P
= 2
¥ #L N T T =gy
[ e « 6y -Eifect of Type of Thosphats Doating on Werking of Staal .
»% at_all Pressures - e 1R
we g . e e —— T——— x B
e {1} It ig demonstreted that of the metal phosphate cqqt:_ . : !
ings tried, a zinec phos;ghate ‘woating gives the lowest '« — T T
. . _coefficient of friction, (See Figure 11} This ie : -
of spegcial interest since phosphate as & coaving is —"g
the cheapest and most practical to’ apply. g ]
T ez R . R |
{2} The advqntaga of & zino ‘Phosphate 06ating ; = —
other types of phosphate oobings i8 relatively lssd a i
in tha higher pzegsure range b“*' mf a. useﬁll magni~ ke
N e tudea 5 g;i
(3) At lower pressure ranges. the reduction of friction By . 'fi
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: P i s =
RO {'aa-'-} ng-of the *hr_ee,..':re"nsmef _lubricants. dn a ¢onvens R |
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R {2} & dompansen Of the ioads 'u.&p;f {€855% 4 &0 © = i
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- ; bath WES
1. - e B <70 1 of the above ma,ceup solution - as
% R dituted to gne Jiter and -operzted zt a temperas — T -
i . ture -of 200°F vith an i.mersion tife of 5 nmin-
. utes. T6 ObtEin iggal - orking conditicns; - _ B
the bzth vis broken in by the immersion.of’ :%‘ ‘
t L o B - st.eeJ. T,u mifigs to fown sr-lhble drons A
p—y PP a— e P—— - B ————pre e - oo e _,,_",_ = et g .
p P s _ |G
Totsl congéntritions 70 po:.ntb. T 1
. 3
1. Ratio between free and totsl -aclc_l; Led=5. |
: H i
: (Thlo is based on & 10l sarple of & :
the bath using x\/LG NaOH against B
i phenolphtalein {total acid) and ;L
e : S - . against. r‘cthyl-o“e.nge (free dc_id}, o
g6, thickness or veight of @ wommel = T
e ‘coc.t:m i obtained under thes e conditions iss
- ) bl»\.'b .wi.u'_-‘ i i
20 11 of the #ekeup solution vag dlluted .
to one Liter and op@rate 2t & tenpereture of
" 180°F with an immersion ti.e of 2 minutss. ] 1
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. soluble n‘on. . ¥
I . e - S .éc
Total concéntration: ¥5 poirts. T o
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Hot: Rinse * Hot Rinse ]
(200°F, 1 minuue) _{200°F; 1 mimute)

s e R Pnnsmna"' e
. ¢old Rinse
— Hot Rinse

gm Crog/l | ’6" C;aofx/;l,--*.-

) 200 I minute) 200 F, 1 minute)
Drylng .. Drying Dryi.n -
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~ 4z} Diduse Bemilsion TFpa Luoricanvs - - T

0o prepars
the followin,

flijemssenp ot

) -

o ' Concen%rata

1

. Laxd-Oii, Free .En'r.*by Acid :_("?'FA),JaIE%' {BLE5L6F =570

- Lerd 031, FFA (oleie) 15% S Mps97Y ]

— -~ " 9&% Lard oil; FE "g’ozc) 15% o 4
RIRLE a% dluminug stearate . MP=975 3

wert 80% Tord 081, FFA { {olege] 15% —— .= N

vlus HO% oxidized fatty oil MP—S?S . i
95/, Lard .0il, FFA (oleic) 15%. ' ¢
plus 5%, non-ionic surtace
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T T Saturated & Acide: Myristie Aeid 1% 11
- - a2 aca @ aa = S - S _— -'Pﬂ’lrrl-!'l--!n /\n-!il.l 21% -i
- s C o Btearic Acid 8% - SR &
= o ooo- . JR SRS — = e — o — % |
o Mono—unsatm:-ated AcidS° Palmito.w:.c Aeid 3% :
T S nn s - s — e aid . 58%.. R
B T N o - E‘F
) I—’oly-wsatwaﬁed Acids: Linoleic #icid - o — %in
e e e e e o . .t
: . aa;ponif:!.cation Value - 195~200 E’%‘
" Todine Value -~ 61-79 - g
AT _— S . 3
- i Average Acid Contend of Tall -Oils = L‘?
- . " Abietio -Addd. . 404 2 g
Oleic Acid 40% - g
‘Unsaponifiable . 20% E
_ — — e e ES = ) _ ;;
Av.e:,ﬁe Fe.t'l;y Acid Content of TalION - i %‘r
-. ?"\ N _yr,* S‘b’fc ch.d ;;-g% - o . %‘—.‘
T U Paimitic foid 327, i
' o . L . Stedaric Acid _ 154 [ 3
e L o 4
| ¥ 5 ) Mono~unsa!;urated Aeids- ._;ggg-, _nc;é\ 497 - Ef
i - Poly-unsa'burat d A ids: Ii noleic Aeid %
- B - o Saponif '--3;627;' i’fi‘*\féi_- = 90:»199 T
. Todine Value - 4048 - R B
__ The s‘mlfona-i-*g-q n:ﬁ $allow Posultd in the Amlfata L :;_
group Bemg bound at an ethylénié linkage, i o
) The dilute emilsion type lubricents, in ail casas, .
‘conteined 270 by walght of ong of the above concen- B
trates epilsified in a solution containing 1 9‘,’5 ]
by weight 2F sodiu.m stearate.
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Thease lubricants were appl: ied by smear*ng over the
surface of the vOSt specimen.

- 70 C T oW seconds (D = 60 ,és‘ec—.)‘
7% ___._bne hour - i
P - %j
N Al specimens immersed in he lubricant a% Foodm teme E
" perature {300C) were immedistely used for thg physiem :
cal fests. ALY spocimen_s immersed in ‘the lub;?gg_,aﬁ" g
at 70°C ware arlowod +$0 cobl and then were inmorsed g
in: the Same lubricant at roon temperaturs for a tew
secondse g
- 1,
pH Value and mdro.i.ysis (in %) of the JDilute E‘mlsignsz g-
. S S - %Hvdml;vsisgn____-..-g;
Lard 011, FFA 2.7% 5845. B
- ' )11, FPA 155 o
- us Aluminum Stoarate. TR |
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L*‘d’ nlua active agent - 9y ]
THLL 041 Bewer D T
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T N dnvaluable in cold workings

. (3). Conmoprcial Iubricants - . g
Py . e _D 3 Gdr?'_%__ﬁ__ o Die Gar& 80 — EE
;élb Mo e 9-_’7J?o+.as.sium Oleate. ... _J_'IS-S% 'Pa+agn11.,5__5119;1:t§. and ... H
' Stearats I 7 |
Fatty Bstors: 21, % Glycorides 6f Faimitic 38.3% Gl.{cerides of Palmi'bic, ﬂ
7 Oleic and Stee;-m Aeids - Oleic and Stearic Acids iE
TUFroe FatEy Acldy T 2.4% TTCOBEh T T s T T Ry
. Pighonts 33, % Chalk _ w==  NONS. El
‘ f‘ TT T Tres Sulphusi o REE ‘ T RS RmEE e ERG T T T T e ms——— e e o
_,4 Waters 2. % . e B9k i
i LU S s s e £ e : o
H Thase lubricanis were used .as delivered a.nd appliod 'by g
j smoaring eve'n the +es+ specimen. T i<
b IR

] ; 84 FPhysieal ‘l‘ests :/ s ) - g

o . ' : o :
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The forée NOCGSSALY-TO ‘overcoms. the flow
rosistance of e 8téel. which is depende

ent upon the physical a.nd chemical proper-

ties of the steel, anﬂ Lo

i iﬁmimmmmminiﬁl ARG

va feroe necessary te -overcoms: the frics
tional résistancéd Oocurring betwesn Hwe:
§ sliding surfaoes.
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Honco, thé. knewlodge of thé degree ef friction is

a

The cooffie.uen‘a of :t‘rietiuu is detormined by

, 0 where. /C( is the ceefficiont of friction,
: 5 F the: force nsécessary to cause movemont

in a direction parallel to the surfaces, -and
W +h +n+n'i 'ln::ﬂ +n v.\rh-!nh +h¢= mawf”nna;: .nra s:uh..

% Tne Totald

Jected perponuicular to. the surfaces,
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L No improvement of frictional conditions is given by
| i . the use of commercial iubricants cver the proper use
1 1 : of ailute émlsionsy rather, the better cooling ef--

: fedt offered by thé latter mekes thein proferable £or
gevere: cold-working ogerations; where great heat is
[ ¥ _ o generated o
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b.  Appavent Coefficients of Friciion Foumd usiifz 'g’:_ ig 5 Trpa
'r..-m-x oantaE on 'U-m.nn-l;nﬂ nnd Phosnha‘hized Surface S

Tabie VIII 4nd Figs 10 show tho coefficisnis of friciion

tom ke wn i1
ITound Tox the besv of eadh of +he thres tg::e Lubricantg X

i —latants omilai cm..dsn'l:! d..._mnd,_commercial) _a'o'olied on both

. uncoated and. phospnat:l.’zed ‘Surfaoos, e B
— — —_— g - S -_— - R - e ' . - . T;% ,—'——-"‘-* : — e T— — -: 4_' -' ._- R "_ -
- SR T e ayyme:x"_x"a ‘usuﬁ'ﬁcient -of- Ezifct—s,-r'.;—':;,-_,-,.- B ——
_ Unit Sulphonated Tallow Galcium Stoarate _Die Gara &
ﬁgswe : ] Gs--}-_a:.—-. i ’D’hns-nhn.. .
i _ﬁ;ﬁi o Uneoabea Jﬁizsﬂﬂ . ?fncca‘..":'. t;ieﬁ o ﬁ!‘.‘jﬂiﬁa Y o =X
0.182 03071 . 04073 0.040 .
04108 0,052 0,055  0s08%
04048 0,066 03033
) T —03088 0086 S S .

o.om 04079
_0s085____0:061

- Tho resulbs .chow that appreciably highor ccéfficients |

) e e e ADa. i ven by uncoated. than by nhospha*si_zeq. supfaces ]

S semucemmoen. Zor each ¥ymé Jubricant. SR :
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R Oe Apparent Cvefiicients o Friction Found Using Various. 'l'ypes
§ 3 Do Lon
L RS of Commorcidlly Applicdbls Phosphate COatine;s.
s ___._________.__LZ’,P_..._.___...E_“M_____M =
:: _?-_:' - '-I.ﬁ? 5-3@_'&_35,1135 _:§‘J~.iﬁ€} v.:.v g.w&usvé as fﬁ' :}C‘:‘-'S' -

N | Zinc Phogphate coating pz-oduced in a ba‘hh con+a1nim
2 L . = . - zine “hosnhato and Zine nitrat

4 _ ' taining menganesé phosphate and Sodivm nitra-&’e

f o :as accelerators

ko Oadmiun Phosvhate Goabving. _produced in a bath containing - )
- = cadmium phosphate and ¢admium nitrate as acceierators 3

Tubricasiony 2% sulfhonated tallew emmlsified in I 1/2%
sodium stearates i

A

Inmersion Timo: 1 hour ab 70%.

sho

. -

In Table IX and‘Fiz, 11 are given the results obiained
for nese tests, o

k] &0} vmefotemnis 2o
i
i

L . e . TARLE ITX R e
3 j ST e S -- o o ' . j..”'—:‘“ S s = R i am
7 __Avpoment Coofficient of Friction .

I;;’ " Zine  Manganese Cadmium

e L Unooated Phosphato: Phospna'oe ;P;l_x_ogg_l_l_aj_e_ o

= =T T L N ey —=

§ R 00108 05013 . naﬂnn -

= o . o : s gcs - 0,032 ~0s070 " - =
*_—fi‘e-:-ﬂ;g—— S S V. SR— B 509 s Q~95.'_7 - ,.00%2.....“_,;,, s ’—--—
. R 200,000 e . 0.07@ Sy 7050‘43 ) .
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pRY sghate gave the lowest apparent susti
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Tk de -Comparison -of Verious Type Lubrican,a in Gombina.tion with &
1] Phosphate Coating During. Roduevion (Ihoreese 6f Totel Avea)

B under z‘e__nsion (Dram:ig) . _

3 - - e et ———— T —— —_— - e —_— —————— Tl
_,,gl For these tests, two of séch of the type‘ 1Ubricants were
ﬁ = — i 'nelec'tnn--“a”sa‘mlcws& ——— oo — SIS -

' (1) Dilute Ermlsicn Type
N ’ T ;_"aj, :t:iéﬁﬁi‘ae-a énﬁ ‘iiﬁ,saﬁd.%{é% i $arboryais =83 : T s

{Tatty asids l ° L
irg astive agent,
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i (a) Pigmented‘ Die Geu.d 24 _ - 3
.- ] - - o - e - . — R e -
‘ i (b) Umi{;mented‘ D;c Gard .80 i
“ Tabls ' and Fig. 12 shoir lopdit pagnived: and redustions ¥
! AN obtained in drawing SAE 1010‘ apnl; "ng unit pressure of
; . - 200,000 psis _ ‘
< A 3 . .
e 3 \ 3 R, . 1 . () I
R Toad, Re@uction i
.’ = o - - . w__‘f ] - — e e T L L o éi
2360 1ba, ]
~ 2440 1bsy  BLé0% R
;%5 ) - CSURSVURRRU
T ‘ | HBU0 IbE. BEOB
- 2400 tbss. . - A%0%
Die Gard 24 (niumented.) 2500 lbs. B39 44% (s
Die Gnml 80 ( unp; @_entedi S }2201133. _ “_’mﬂ:ficoﬁ‘ . ]
As 'oreviously discussed under "Procedure" the determina«

S coa oo i e N e B e - B e

" ¥1on of the coeificients of Irlcm.on o.ur:.ng TFeduetion 18
ingecurate and considered impractisals However, it is

PRI e o
i“{-.e,..es"*ng to- niote ths coefficienys of friction found .

usinzs the ebove lubrioam‘,s in combination .with phosphate T
- T S :'v‘ R WRAILT P-v--k-v TE KUV VU yo.l. WL VIV Y K GRAE
tion, given in Tuble XTI,
e e
. & DO o2 O
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contaixiing' active

e ('?°°C for 1 hour) 2580 Tods . . 0,052 e
i MBified tall oil T ) S fosoe et S e

‘apbed ’ . * .
- {09 G for L J).our) 3180 1bse. ) -

Sodium stearate (dry) 3200 1lbse

Caloium stearate(dry) 2240 1bse

Die: Gard 24 © 2260 Ibs..
‘ ﬁieﬁam ,_8.0: _ 3150 3b8s.

In $he cadeés Fecorded in The furegoing be :
necessa:cy only to overcome the external friction‘ in the
STk Pormer ¢ases; chowm in Tabla: x. ~the load was required 6

overcdmse not i1y the external but also tha inhTernal 1ric~ :

5 1caf e

£

é;; - - tion offered by the matorial itself. A comparison of tlose.
loaﬂs ‘¢learly imdicates t‘xif.it Bulorac] ::avarau.w £riotional con= :
Ql’ﬁ 2 61—13 R=rg-] y.&vné}":ﬁ‘ lluvg g : :"‘iie!‘ii!."l‘... Q.Q.Qu.l‘ée_____.‘- -2

’I‘his is e::plaineu by the fact that when tha coa‘bing s ) p
erushéd in the first clald-working of coatod surfaces, the )
coating becomos: fiatter andﬂsmdotner, in some casés bew
coming glégs~1like in appearance. .Mlcroscop*c examination
(microphotographs 1 am .?.‘ gontirms that the surface.is:
== oca c . .much gmoother, accounting for tne 'ifi‘e_ence in the fric= -
tion. e cnditionss. - - T o cacia Saca o o
n... t.‘b_e rractical Gone
4n ¥ing ¢ perations.
ThO Tests, T3, -show-shed HHG cefﬁcient of Priction-d
not “the sole deciding factor in proving the value of a
lubricant end &urface .conditidns. Froper rties, such as i
e omuankdowalding, hoat. eanductivity, of cocling effedt; elde; !
"o 8UFfAce, are also 1mporvant faovors ¢




3 beli &yed. "ag

?1 e dilute type 1

vl 'Q‘P cJ--l-n'n'nes 5 .
3 D spread use of such lubrI; 7 ; as, 3 ins’bance 1n 1‘:‘1'16 ;
‘ draWing of wires = ) ) ﬁ
e .i‘e:su.ws g.:.vcn .l.u. &u.u.!.v X foxr "Pis "‘;" 25 ““g’,.“.“"‘_."ﬂ. 5 _I
[ and Die Gavd 80 unpignented -appear +0 indicate $hat a
k i p*gnent nay be detrimental té- phosphate ¢oa 11185: as has
O i béon-oxperionced ii industrms
H J 4 & .
! } 9, Gompq.rison of Coatod and Uncoated Surfaces During Reductica ” ‘
] ﬁ (or Increase of Total Aroa) Under § r:pmssion (001d Extrusion) .
B B %
{ Three types of surface ccaditions were applied to the
‘ ] C1010 AIST riwmed gteél test soecimens, 3eGes normal
o O - *__goating, thin cdating, and uhcoated. Emisified sule
~—f‘} = = phorated tallow waid annlied $6 @il snee’\"nfszﬁS“rc‘rone = —
- X .hﬁ'til‘ at ?Gl)c'. P:emz_'ét" on g:ui +n§t‘!’nc nf the snecimens R
] are deséribed under "Procedurc’, Throe Specifiens for -
S sach surfaoe« condition were used for ail re&uc’cions.
a P -} T
FOYT e T =
g Table XII and F:. . 3.-3' -5}101': the- loads reduired ,-_fgg ‘\_farj.-ous ]
i g\@ reductisaa.. ; - ; ]
- - S =R ¥ 7Y, ) R __-::; > T B N
Condii.ion Reduots, Load psi Remarks . 7
Upcoated 20% 19,000 296 000 Heavy pickip = all spécimens
Thin . 20k 17,400 270,000 L
Normal 20% 12,400 193,000, . . L
Uneoated  40% _ . 49,000: 252,000 Heavy pickup - all specimens
Thin 40% .37;200 216,000 7
‘Nommal 40% 55g800 208 000 3
T Uncratez‘i 60k T e B
‘Thin 60%. 795200 _2_]._91990 picknp on all specimens
Normal _ 60%.,.-_'75.000 198,000 SR 3
~Uncoated 85p & '_ i G :
Thin 85% S -
S Mamnel Q5 120 950 280000 S
. M§ ' ' - ]
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The normal coatings, with which the lowest 1oe.ds were ob- 5

‘;a“wu, y.x.vva'a UG ’uﬂBL ﬁJ. TOoF a.!...l. reuuet:.ons~-
rasulted J:n aamnsia ’

l—"lnr

6&

were obtiined with uncoated §pecimens,_11e_avy,pickun

.u.5 vvv.u. uur:.ng Tuh lowest. réduction attormtad [2

;i 9

Tha foregoing evinces the ﬂnsh-ahﬁ-l«pv of the forma

Rt AL L e E uwam.:. 00:1‘5-

ing, the minimwm Weight of ®hicH 18 1 gm/sq.fta

?nbtogra’phs 1 th:ough 4 show tne, extruded specimens. Gall-
ing end pickup -are. 40 'be seen on all uncoated Bpeéinsie and
on the thin coated specimen reduced 60%. It is obvious
SHAE Special surface treatment is necessary for the. saocess-
ful cold extrusion of stéel. The uge of organic lubricants,
*w-ided for this purpose is not possible since they lack

the necessary properties found in an inorganic coating o

-eyer, such -ag anti-weldmg, heat-resistance, shd adherencs.
te +he metd) suffaces -
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